Inhibitory and stimulatory effects of limb ectoderm on in vitro chondrogenesis.
Previous studies have indicated possible dual effects of the limb ectoderm in cartilage differentiation. On one hand, explants from early (stage 15) wing buds are dependent on contact with the limb ectoderm for cartilage differentiation (Gumpel-Pinot, J. Embryol. Exp. Morph. 59:157-173, 1980). On the other hand, limb ectoderm from stage 23/24 wing buds inhibits cartilage differentiation by cultured limb mesenchyme cells even without direct contact (Solursh et al., Dev. Biol. 86:471-482, 1981). In the present study, ectoderms from both stage 15/16 and stage 23/24 wings are cultured under the same conditions, and ectoderms from each source are shown to have two effects. Each stimulates chondrogenesis in stage 15 wing bud mesenchyme, and each inhibits chondrogenesis in older wing mesenchyme. The results suggest that the limb ectoderm has at least dual effects on cartilage differentiation, depending on the stage of the mesenchyme. One effect involves an early mesenchymal dependence on the ectoderm. This effect requires contact between the ectoderm and mesoderm (Gumpel-Pinot, J. Embryol. Exp. Morphol. 59:157-173, 1980) but also can be observed at a distance from the ectoderm. Later, the ectoderm can act without direct contact between the ectoderm and mesoderm to inhibit chondrogenesis over some distance.